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MEASURING INSTRUMENT 

The present invention relates generally to measuring devices, and more 
particularly to a device for measuring and marking lines and points on steel I-beams. 

BACKGROUND OF THE INVENTION 
Steel I-beams are frequently used to build frameworks for large buildings and 
construction projects. The beams are connected together with bolts that must be 
positioned precisely given the large scale of the building. When the bolts are positioned 
even 1/8 of an inch off center, the stability of the project is endangered as the error is 
compounded over tens or hundreds of feet. 

The measurement process is complicated by the fact that measurements are 
defined from the outside of the beam flange, while the hole itself is drilled in the beam 
web. Thus, it is impossible to use a standard tape measure, for example, to measure the 
required distance directly. Instead, a square is generally used in combination with a tape 
measure, to make the appropriate measurement. 

More particularly describing the prior art as shown in FIGS. 1-4, an I-beam 10 
comprises a web 1 1 and two side flanges 12. Typically, the intersection of web 1 1 and 
flanges 12 is rounded rather than square, defining radius 13 at the web/flange 
intersection. 

To measure the locations of holes to be drilled in the beam, a tape measure 14 is 
first used to measure predetermined distances from one end of the beam. Marks 15 are 
used to indicate those distances. A square 17 is then used to mark lines 16 perpendicular 
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to the flanges at those measured distances, generally by positioning the square an 
indicated in FIG. 3. Square 17 is then turned on its end and is used in conjunction with 
tape 14 to mark distances from the outside of the flange, as shown in FIG. 4. Square 17 
and tape 14 generally cannot be used to measure that distance directly, due in large pan 
to the curvature of the intersection between the web and the flange. 

The precision of the foregoing method of measurement depends, in part, on 
whether the flanges are truly at right angles to the web. If one flange is bent in or out a 
little, the distance measured from the top of the flange will not be the same as the 
distance along the web. This leads to errors in marking holes, since the method uses 
distances from the top of the flange as a guide. In addition, the speed of the foregoing 
method is unsatisfactory since multiple tools and measurements are required for each 
point. 

A need therefore exists for a method of measuring and marking lines and points 
on I-beams that doesn't require a combination of tools, and that is more exact than the 
method of the prior art. The present invention addresses that need. 
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SUMMARY OF THE INVENTION 
Briefly describing one aspect of the present invention, there is provided a device 
for measuring and marking lines and points on a steel I-beam. The device comprises: 

(a) a flange-contacting portion for contacting the flange of an I-beam to be 
marked, and for defining a line parallel to the flange; 

(b) a measuring blade for measuring distances from the flange-contacting 
portion along the web of the beam; and 

(c) a bridging portion for connecting the measuring blade to the flange- 
contacting portion by bridging the beam flange. The bridging portion connects the 
measuring blade to the flange-contacting portion in a way in which the measuring blade 
is perpendicular to a line parallel to the flange. 

One object of the present invention is to provide a device for marking I-beams faster and 
more accurately that was possible using prior art tools and techniques. 

Other objects and advantages will be apparent from the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of a steel I-beam. 

FIG. 2 is a perspective view of the I-beam of FIG. 1, showing a tape measure being used 
to measure distances from one end of the beam. 

FIG. 3 is a perspective view of the I-beam of FIG. 1, showing a square being used to 
mark perpendicular lines at the measured distances. 

FIG. 4 is a perspective view of the I-beam of FIG. 1, showing a square and a tape 
measure being used to mark the locations of holes. 

FIG. 5 is a perspective view of the I-beam of FIG. 1, showing the present invention being 
used to mark the locations of holes. 

FIG. 6 is a perspective view of one embodiment of the measuring device of the present 
invention. 

FIG. 7 is a close-up view of the measuring blade locking mechanism of the measuring 
device of FIG. 6. 

FIG. 8 is a side view of the measuring device of FIG. 7. 

FIG. 9 is a perspective view of another embodiment of the measuring device of the 
present invention. 
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FIG. 10 is a close-up view of the measuring blade locking mechanism of the measuring 
device of FIG. 9. 

FIG. 1 1 is a side view of the measuring device of FIG. 10. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

For the purposes of promoting an understanding of the principles of the invention, 
reference will now be made to certain preferred embodiments and specific language will be 
used to describe the same. It will nevertheless be understood that no limitation of the scope of 
the invention is thereby intended, such alterations and further modifications in the illustrated 
device, and such further applications of the principles of the invention as illustrated therein 
being contemplated as would normally occur to one skilled in the art to which the invention 
relates. 

As indicated above, one aspect of the present invention relates to a device for 
measuring and marking lines and points in a steel I-beam. The preferred embodiment of 
the device comprises: (a) a flange-contacting portion for contacting the flange of an I- 
beam to be marked, and for defining a line parallel to the flange; (b) a measuring blade 
for measuring distances from the outside of the flange along the web of the beam; and (c) 
a bridging portion for connecting the measuring blade to the flange-contacting portion by 
bridging the beam flange. The bridging portion connects the measuring blade portion to 
the flange-contacting portion in a way in which the measuring blade is perpendicular to a 
line parallel to the flange. 

Referring now to the drawings, FIG. 6 shows one preferred embodiment of the 
measuring device. Measuring device 20 comprises a flange-contacting portion 24 for 
contacting the flange of an I-beam to be marked, and for defining a line parallel to the 
flange. Measuring blade 21 is provided to measure distances from the flange-contacting 
portion along the web of the beam. Bridging portion 26 connects measuring blade 21 to 
flange-contacting portion 24 by bridging the beam flange, as shown in FIG. 5. A handle 
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portion 27 may be provided to make the device easier to grip, and to provide additional 
structural stability to bridging portion 26. Rib 25 may be included on flange-contacting 
portion 24 to aid in better defining a line perpendicular to the plans of the flange. 

In one preferred embodiment the device includes a locking mechanism 
(alternatively referred to as a blade-gripping portion) to releasably hold measuring blade 
21. Preferred locking mechanism 30 includes two slotted gripping members 31a and 31b, 
which can be pulled together by tightening a nut 33 on a bolt 34 protruding from either of 
the gripping members. The sides (bottoms) of the slots are perpendicular to the line 
defined by flange-contacting portion 24, so that measuring blade 21 is held perpendicular 
to the flange. 

Preferably the dimensions of the slots in the slotted gripping members 31a and 
31b are such that the "vertical" dimension is slightly larger than the thickness of the 
measuring blade to be used. With that dimension the blade is easily slid into and out of 
the slot, yet is held firmly by the gripping members. The "width" of the slots is such that 
when they are pulled together they contact the measuring blade before they contact each 
other, and thus grip and hold the measuring blade. Of course, the dimensions of the slots 
depend on the dimensions of the measuring blade to be used, but generally the slots will 
be about 1/8 inch high (defined by the vertical wall of the slot), about 3/8 inch wide 
(defined by the longest horizontal wall of the slot), and about 1 inch deep to 
accommodate a standard 1-inch wide measuring blade. In the most preferred 
embodiments the slotted gripping members have a slot 1/16 to X A inch high, l A to 1 inch 
wide, and Vi to 2 inches deep, although larger or smaller sizes could be made to 
accommodate larger or smaller measuring blades. 
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It is important that the gripping members hold the measuring blade perpendicular 
to the I-beam flange. Accordingly, measuring device 20 has a flange-contacting portion 
24 that contacts the flange and defines a line (or a plane) generally parallel to the plane of 
the flange. Gripping members 31a and 31b are then positioned so that the slots therein 
are perpendicular to that line (or plane). When measuring blade is gripped by the 
gripping members, the blade is also perpendicular to the beam flange. In one preferred 
embodiment, flange-contacting portion 24 is equipped with a rib 25 to help better define 
a line parallel to the plane of the flange at the location being measured, i.e., at the outside 
of the flange opposite the center of the web. 

In another embodiment the blade is held by a locking mechanism 37 comprising a 
housing 38 and a locking screw 39. Here too, the locking mechanism releasably holds 
the blade so that the blade is held in position perpendicular to the flange-contacting 
portion of the device. 

Bridging portion 26 connects the blade-gripping portion to the flange-contacting 
portion. Preferably the bridging portion bridges the flange so that the device only 
contacts the flange at the flange-contacting portion opposite the web. The height of the 
bridging portion therefore depends on the height of the flange, but is typically about 7-10 
inches. A handle portion 27 may be incorporated into bridging portion 26 to make the 
device easier to grip, and to lend additional structural support to the device. 

The most preferred embodiments of the device include a measuring blade, 
although that piece can be provided by the end user if desired. Measuring blade 21 is 
marked with visual indicators of distance, most preferably distances from the outside of 
the flange opposite the web. Measuring blades such as common metal rulers can be used, 
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with the blade preferably being cut so as to indicate the distance from the outer surface of 
the flange when the blade is held securely in the device. Generally, the blade is shortened 
by the distance from the flange-contacting portion to the nearest end of the blade, so that 
correct measurements are indicated. 

It is to be appreciated that the device should be made of a material that is strong 
enough to withstand use on a construction site without becoming bent or broken. The 
strength of the bridging portion is of particular concern, since the distance between the 
flange-contacting portion and the end of the measuring blade should be constant over 
time. To assure proper measurements, the device should be calibrated regularly, and the 
blade can be lengthened or shortened if necessary. 

To use the inventive device, the device is positioned over an I-beam flange so that 
the measuring blade rests on the beam web and the flange-contacting portion is pushed up 
against the outside of the flange, as shown generally in FIG. 5. The heights of the two 
arms of the bridging portion are such that the flange-contacting portion (most preferably 
the rib) contacts the flange opposite the center of the web when the measuring blade rests 
on the web surface. The device can then be used to mark points at specific distances 
from the outside of the flange, and to mark several points along a line perpendicular to 
the plane of the flange. 

While the invention has been illustrated and described in detail in the drawings and 
foregoing description, the same is to be considered as illustrative and not restrictive in 
character, it being understood that only the preferred embodiment has been shown and 
described and that all changes and modifications that come within the spirit of the invention are 
desired to be protected. 
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